GELFrEE fractionation combined with mass spectrometry for proteome analysis of secreted toxins from Enteropathogenic Escherichia coli (EPEC).
Enteropathogenic Escherichia coli, or EPEC, is a human pathogen associated with gastroenteritis and diarrheal disease whose pathogenicity is related to the secretion of effector proteins (exotoxins). Determining exotoxin expression level is of considerable interest to those studying toxin function and pathological phenotypes. Mass spectrometry (MS) provides an ideal platform for detection and quantification of proteins from complex mixtures. Here, we apply a solution-phase electrophoretic platform (GELFrEE) followed by MS to characterize the secreted proteome of a wild type and mutant strain of EPEC (ΔsepD), exhibiting enhanced secretion of effector proteins. Through peptide-level analysis, a total of 363 and 155 proteins were identified from the wild type and mutant strains, respectively. Semi-quantitative analysis of the MS data reveals the effector proteins EspB, EspC, and EspD appear in a relatively greater abundance from wild type EPEC, while two major virulence factors in EPEC, Tir and NleA appear in greater abundance from the secreted proteome of the mutant strain. Additionally, intact proteins may further be characterized following GELFrEE with MS to improve throughput of analysis. This study demonstrates the application of GELFrEE-MS to differentiate wild type and mutant strains of EPEC. This platform is therefore a powerful tool to study exotoxin secretion from pathogenic bacteria.